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CLAIMS 

(Amended) [1] An actuator for a pickup, comprising: 

a fixed portion; 

a movable portion designed to be movable in each of a focusing direction 
extending along an optical axis of an objective lens and a tracking direction substantially 
perpendicular to the focusing direction, due to a driving force transmitted from a drive 
portion, for holding the objective lens; and 

a plurality of linear elastic members of five or more each having ends connected 
to the movable portion and the fixed portion, respectively, wherein 

the plurality of the linear elastic members is equal to one another in length 

dimension between the fixed portion and the movable portion, 

the ends of the plurality of the linear elastic members are located on a virtual 
circle formed on a plane by being projected onto a plane including both the focusing 
direction and the tracking direction, 

the virtual circle has a center defined as a rolling center^ with which a center of 
translational forces of the linear elastic members coincides, and 

coincides -with- at least one of a center of gravity of the movable portion ? and a 

center of a driving force of the movable portion™and^--eente*^ 
linear elastic members coincides with the rolling center . 

(Deleted) {2j — The--a€4ttater~4er^ 
elastic members include s ix linear elastic members. 

(Deleted) ffi — An actuator for a pickup, comprising: 

a-fi-x-ed -portion; 

— a--mevable--per-t-ien-^ 

extendi»g — ^alo^ng— -an — optical — a-xis — — an—obj^eotwe — ^lens — aai€l — in — a — traefeing — di^e^tiort 
s ubstantially perpendicular to the focusing direction, due to a driving force transmitted 
from a drive portion, for holding the objective lens; and 

four linear elastic members each having ends connected to the movable portion 

and-ther-fi-xed-por^ien^espeetivelyy-wher-em 
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the ends of the four linear clastic members are located on a virtual circle formed 

on- a-f>lane-4>y-^^ t j ie feeusiftg^^eetiei^-aiKl-4he 

tracking -direetion^ 

— the ends-are4^^ 

trapezoidal shape, and 

the virtual circle has a center defined as a rolling center, which coincides with at 

least one of a center of gravity of the movable po r ti o n, a center of a driving force of the 
movable portion, and a center of translational f o rces of the linear elastic member s . 
(Deleted) [ 4 ] The actuator for the pickup aeeefdmg tn Plnim 3- whefem 

the--f0ur~lmear^ta 

linked -wi th-each-^ 

s hape, and two linear ela s tic members linked with each other by a line segment 
constituting a lower base of the trapezoidal shape, and 

the former two linear elastic members are different in cross sectional area from 

the latter two linear elastic members. 

(Deleted) [S] — The actuator for the pickup according to Claim 4 , wherein the two linear 
elastie members4ink^^ 
tbe-topezeidal^hape-*^ 

elastic members linked with each other by the line segment constituting the lower base of 
the trapezoidal shape. 
(Deleted) f6j — The actuator for the pickup according to Claim 3, wherein 

the four linear elastic member s are composed of the two linear elastic members 

lirriced-with-eae^e^^ 
shape~^d~the~twe-4iBeaF 

eenstittiting-a-lower^ase^-4fee-trapezoidal shape^-and 

the former two linear e lastic members are different in modulus of ela s ticity from 

the latter two linear elastic members. 

(Deleted) f?j — A pickup device, comprising: 
Ae^etuato^fef^fee^^ 
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an actuator drive portion for driving the actuator for the pickup. 

(Deleted) f gj — A recording medium drive device, comprising: 
thei>iek-up-de^ 

(Deleted) [-9] — A- -method ^ 
portion; a movable portion designed to be movable in each of a focusing direction 
extending along an optical axis of an objective lens and a tracking direction substantially 
perpendicular to the focusing direction, to hold the objective len s ; and a plurality of linear 
ela s tic members of five or more each having ends connected to the movable portion and 

t-he-m«thod T -eompr-ising:- 

loeating- thte-ends of 4he-pluraMty~o^ 

formed on a plane by being projected onto a plane including both the focusing direction 
and the tracking direction, respectively; and 

making at least one of a center of gravity of the movable portion, a center of a 

driving force of the movable portion, and a center of translational force s of the linear 
e 1 a s tie-memb cfsh^ 

(Deleted) {40} A-me&od-~of--p^ 
por-tiont--a-~movaM 

extending along an optical axi s of an objective len s and a tracking direction su b stantially 
perpendicular to the focusing direction, to hold the objective lens; and four linear elastic 
m e mbers each having ends connected to the movable portion and the fixed portion, 
respectively, 

the-methed^eomprisingT 

l oea ting.^ 

a-plane-by--being--prejeete^ 
tracking direction; 

ens u ri n g — that line — segments — linking the — ends — with — one another assume 

s ubstantially a trapezoidal s hape; and 
making-at-least-ene-e^ 
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driving force of the movable portion, a nd a c e nter of tran s lational forces of the linear 
elastic-members <20^^ 

(Deleted) [11] The method of producing the nrJnntnr fnr th* pirlmp nrrnrHing to Qakfl 
9 or-10 5 - further- eompr-i&ingT 

in s talling the linear elastic members in a mold for molding the fixed portion and 

the movable portion; and 

in s ert molding the actuator for the pickup through injection of a molten resin 

from an injection port of the mold. 

(Added) [12] An actuator for a pickup, comprising: 
, a fixed portion; 

a movable portion designed to be movable in each of a focusing direction 

extending along an optical axis of an objective lens and a tracking direction substantially 
perpendicular to the focusing direction, due to a driving force transmitted from a drive 
portion, for holding the objective lens; and 

a plurality of linear elastic members of five or more each having ends connected 

to the movable portion and the fixed portion, respectively, wherein: 

the plurality of the linear elastic members is equal to one another in length 

dimension between the fixed portion and the movable portion, 

the ends of the plurality of the linear elastic members are located on a virtual 

circle formed on a plane by being projected onto a plane including both the focusing 
direction and the tracking direction, and 

the virtual circle has a center defined as a rolling center, which coincides with a 

center of translational forces of the linear elastic members, a center of gravity of the 
movable portion, and a center of a driving force of the movable portion. 
(Added) [13] The actuator for the pickup according to Claim 1 or 12, wherein 

the linear elastic members include six linear elastic members, 

the linear elastic members are disposed laterally symmetrically across the rolling 

center in the tracking direction, and 

the linear elastic members which are adjacent to one another in a direction 
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parallel to the tracking direction satisfy a relationship of KCxC+KAxA = KBxB when the 
linear elastic members close to the rolling center are disposed on one side of the focusing 
direction, and a relationship of KAxA - KCxC+KBxB when the linear elastic members 
close to the rolling center are disposed on another side of the focusing direction, given that 
5 line segments drawn from the rolling center onto line segments linking the ends of the 
linear elastic members with each other have length dimensions A, C, and B and moduli of 
elasticity KA KC and KB, respectively, sequentially in the focusing direction. 

(Added) [14] An actuator for a pickup, comprising: 
a fixed portion; 

10 a movable portion designed to be movable in each of a focusing direction 

extending along an optical axis of an objective lens and in a tracking direction 
substantially perpendicular to the focusing direction, due to a driving force transmitted 
from a drive portion, for holding the objective lens; and 

four linear elastic members each having ends connected to the movable portio n 

15 and the fixed portion, respectively, wherein 

the ends of the four linear elastic members are located on a virtual circle formed 

on a plane by being projected onto a plane including both the focusing direction and the 
tracking direction, 

the ends are linked with one another by line segments constituting substantially a 

20 trapezoidal shape, and 

the virtual circle has a center defined as a rolling center, which coincides with at 

least one of a center of gravity of the movable portion, a center of a driving force of the 
movable portion, and a center of translational forces of the linear elastic members. 
(Added) [15] The actuator for the pickup according to Claim 14, wherein 

25 the four linear elastic members are composed of two linear elastic members 

linked with each other by a line segment constituting an upper base of the trapezoidal 
shape, and two linear elastic members linked with each other by a line segment 
constituting a lower base of the trapezoidal shape, and 

the former two linear elastic members are different in cross-sectional area from 
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the latter two linear elastic members. 

(Added) [16] The actuator for the pickup according to Claim 15, wherein the two 
linear elastic members linked with each other by the line segment constituting the upper 
base of the trapezoidal shape are different in cross-sectional width dimension from the two 
5 linear elastic members linked with each other by the line segment constituting the lower 
base of the trapezoidal shape. 
(Added) [17] The actuator for the pickup according to Claim 14, wherein 

the fom linear elastic members are composed of the two linear elastic members 

linked with each other by the line segment constituting an upper base of the trapezoidal 
10 shape and the two linear elastic members linked with each other by the line segment 
constituting a lower base of the trapezoidal shape, and 

the former two linear elastic members are different in modulus of elasticity from 

the latter two linear elastic members. 
(Added) [18] A pickup device, comprising: 
15 the actuator for the pickup according to any one of Claims 1 and 12 to 17; and 

an actuator drive portion for driving the actuator for the pickup. 

(Added) [19] A recording medium drive device, comprising: 

the pickup device according to Claim 18. 

(Added) [20] A method of producing an actuator for a pickup including: a fixed 
20 portion; a movable portion designed to be movable in each of a focusing direction 

extending along an optical axis of an objective lens and a tracking direction substantially 

perpendicular to the focusing direction, to hold the objective lens; and a plurality of linear 

elastic members of five or more each having ends connected to the movable portion and 

the fixed portion, respectively, 
25 the method, comprisin g: 

equalizing the plurality of the linear elastic members to one another in length 

dimension between the fixed portion and the movable portion, 

locating the ends of the plurality of the linear elastic members on a virtual circle 

formed on a plane by being projected onto a plane including both the focusing direction 
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and the tracking direction, respectively; and 

■ 

making a center of translational forces of the linear elastic members coincide with 

a center of the virtual circle which is defined as a rolling center, and 

making at least one of a center of gravity of the movable portion and a center of a 

5 driving force of the movable portion coincide with the rolling center. 

(Added) [21] A method of producing an actuator for a pickup including: a fixed 
portion; a movable portion designed to be movable in each of a focusing direction 
extending along an optical axis of an objective lens and a tracking direction substantially 
perpendicular to the focusing direction, to hold the objective lens; and four linear elastic 
10 members each having ends connected to the movable portion and the fixed portion, 
respectively, 

the method, comprising: 

locating the ends of the four linear elastic members on a virtual circle formed on 

a plane by being projected onto a plane including both the focusing direction and the 
15 tracking direction; 

ensuring that line segments linking the ends with one another assume 

substantially a trapezoidal shape; and 

making at least one of a center of gravity of the movable portion, a center of a 

driving force of the movable portion, and a center of translational forces of the linear 
20 elastic members coincide with a center of the virtual circle defined as a rolling center. 

(Added) [22] The method of producing the actuator for the pickup according to Claim 
20 or 21, further comprising: 

installing the linear elastic members in a mold for molding the fixed portion and 

the movable portion; and 

25 insert-molding the actuator for the pickup through injection of a molten resin 

from an injection port of the mold. 



